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An arrangement for driving a wheel of a vehicle 

FIELD OF THE INVENTION 

The present invention relates to an arrangement for 
5 driving a wheel of a vehicle, which arrangement 
comprises a planetary gear transmission which in turn 
comprises a sun gear connected to a driving axle, a 
planet carrier, on which at least one planet gear is 
arranged, which planet gear is also arranged in 

10 engagement with the sun gear, and a ring gear arranged 
around and also in engagement with said planet gear, 
which arrangement also comprises a braking device and a 
wheel hub, which hub is connected firmly to the planet 
carrier, the braking device being adapted to brake the 

15 planet carrier relative to a static part arranged 
outside the planet carrier in the radial direction. 

The invention can be applied in vehicles which are 
intended to be driven on a relatively flat surface, 

2 0 such as a road, and/or on uneven ground in the country. 

The invention is especially applicable to a vehicle in 
the form of a construction machine, such as a wheel 
loader or an articulated or frame- steered vehicle (what 
is known as a dumper) , but can also be applied in, for 
25 example, a truck. 

Such a driving arrangement is usually arranged at a 
wheel arranged at each end of a driving axle, and the 
gear itself is usually referred to as a hub reduction 

3 0 gear. The driving axle is in turn in two parts, and the 

parts are connected centrally by a differential gear. 

PRIOR ART 

US 6,090,006 describes a driving arrangement comprising 
35 a planetary gear transmission. A sun gear of the 
planetary gear transmission is driven by a driving 
axle. A number of planet gears are arranged between and 
in engagement with the sun gear and an outer ring gear. 
A planet carrier is connected to the planet gears. The 
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ring gear is in turn connected to a pressure plate of a 
friction brake. The friction brake is arranged so as to 
brake the planet carrier in relation to an outer, 
static part. The brake is therefore arranged outside 
5 the planet carrier in the radial direction. Inward in 
the radial direction, the planet carrier is also 
connected to a portion of a hub via splines. Said hub 
portion is arranged on the inside of and mounted on the 
outer static part via two roller bearings. The hub 
10 extends outward in the axial direction from the ring 
gear, and a hub portion on an outer side of the roller 
bearings is intended to carry the wheel . 

SUMMARY OF THE INVENTION 
15 One object of the invention is to provide a driving 
arrangement which is more cost-effective to produce in 
relation to previously known art. Production includes 
more cost-effective manufacture and/or less time- 
consuming assembly. The invention also aims to achieve 

2 0 a driving arrangement which affords opportunities for a 

reduction of the number of component parts in the 
arrangement and/or a weight reduction 6 

This object is achieved by virtue of the fact that the 
25 ring gear and the outer, static part are designed in 
one piece in the form of an annular member. 

According to a preferred embodiment of the invention, 
the braking device and the hub are arranged on the 

3 0 planet carrier on different sides of said planet gear. 

In this way, opportunities are afforded for producing a 
device which is compact, that is to say requires less 
space, in the axial direction. 

35 According to another preferred embodiment of the 
invention, the hub is mounted against the annular 
member and, to be precise, the hub is mounted against 
the annular member outside in the radial direction that 
portion of the annular member which forms the ring gear 
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and also against said portion. In this way, 
opportunities are afforded for a device which is 
compact, that is to say requires less space, in the 
axial direction. 

5 

According to another preferred embodiment of the 
invention, the bearing arrangement between the hub and 
the gearwheel comprises at least one row of balls 
arranged along a circular track and also between races 
10 designed in the hub and the ring gear. By virtue of 
such an arrangement, opportunities are afforded for a 
device which is cost-effective from the point of view 
of production and compact in the axial direction. 

15 Further preferred embodiments and advantages of these 
emerge from the description below and the claims. 

BRIEF DESCRIPTION OF THE FIGURE 

The invention will be described in greater detail below 
20 with reference to the embodiment shown in the 
accompanying drawing, in which 

FIG. 1 shows a diagrammatic, partly cut-away side view 
of the driving arrangement. 

25 DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

Fig. 1 shows a driving arrangement 1 in a diagrammatic 
side view. The driving arrangement 1 is arranged at one 
end of the axle case 3 of a wheel axle 2 . A driving 
axle 4 extends inside the axle case 3. The driving axle 

3 0 4 is, at one 5 of its ends, provided with a hub 
reduction gear 6 in the form of a planetary gear 
transmission. At* its other end, the driving axle 3 is 
operationally connected to a central gear (not shown) 
which, via a drive shaft, is driven by the engine of 

35 the vehicle. According to conventional art, the 
planetary gear transmission 6 comprises a sun gear 7, a 
number of planet gears 8 and a ring gear 9, which are 
arranged in driving interconnection via teeth. The ring 
gear 9 is connected firmly to the axle case 3 via screw 
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joints 10. A planet carrier 11, also known as a planet 
gear holder, is adapted so as to hold the planet gears 
8. To be precise, the planet gears 8 are mounted on the 
planet carrier 11. The number of planet gears 8 in the 
5 preferred embodiment is three, but, within the scope of 
the invention, the number of planet gears can be one, 
two, four or more. 

A hub 12 intended to carry a wheel (not shown) is 
mounted outside the ring gear 9 in the radial direction 
and also against it. The wheel hub 12 is also connected 
firmly to the planet carrier 11. In the embodiment 
shown, the hub comprises an annular part 13 and a disk- 
shaped cover 14 connected firmly to the annular part 
13 . The annular part 13 is arranged outside the ring 
gear in the radial direction and is also mounted 
against it. The annular part 13 and the disk- shaped 
cover 14 are interconnected firmly via screw joints 15. 
The cover 14 is arranged outside the planetary gear 
transmission 6 in the axial direction and protects the 
latter from the external environment. The hub 12, and 
to be precise the cover 14, is connected firmly to the 
planet carrier 11. The wheel is fastened by a 
conventional fastening device (not shown) on the hub 
12, usually a bolt joint. 

The driving arrangement also comprises a braking device 
16. The braking device 16 consists of a wet brake in 
the form of a multiple -disk brake. The braking device 
3 0 16 comprises two sets of brake disks which rotate in 
relation to one another during operation. A first set 
of brake disks is connected to a static part 18 
arranged outside the planet carrier 11 in the radial 
direction. The connection consists of a spline joint 
35 17. A second set of brake disks is connected to the 
planet carrier 11. The connection consists of a spline 
joint 19. The brake disks are displaceable in the axial 
direction on said spline joints 18, 19. In a 
conventional manner, the brake disks belong alternately 
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to the first set and to the second set. The planet 
carrier 11 , which is connected firmly to the hub 12 and 
thus has the same speed as the wheel during operation, 
is in this way braked against the static part 18. 

5 

The braking device 16 also comprises a brake piston 26 
for applying the brake by pressing the brake disks 
together and thus increasing the friction between them. 
A duct 27 for supplying oil for applying the brake is 
10 coupled to the brake piston. On an opposite side of the 
brake disks relative to the brake piston 26 , the 
annular member 20 forms a pressure surface, or stay, 
against which the disks are brought when the brake is 
applied. 

15 

By means of this type of braking device 16 , the wheel 
is braked directly. By virtue of the fact that the 
wheel is braked directly, that is to say the braking 
takes place after the planetary gear transmission 6, a 
2 0 part is braked which has a lower rotation speed 
relative to the driving axle (the driving axle usually 
has a speed which is approximately six times higher 
than that of the wheel) . In this way, it is possible to 
obtain very good adjustability of the braking, which is 

2 5 especially advantageous for application in vehicles 

which require great braking power within a large speed 
range. Such a vehicle consists of, for example, a 
dumper . 

3 0 The ring gear 9 and the outer, static part 18 are 

designed in one piece in the form of an annular member 
20. In other words, the ring gear 9 and the outer, 
static part 18 are integrated in the annular member 20. 

35 The annular member 2 0 has a number of functions such 
as: it functions as a holder for the planetary gear 
transmission 6, that is to say it is connected firmly 
to the axle case 3, it functions as a brake housing for 
the braking device 16, and it functions as a bearing 
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unit 21 for mounting the wheel hub 13. In other words, 
the annular member 20 comprises a first annular portion 
9, in the form of the ring gear, which is arranged in a 
first position in the radial direction. The annular 
5 member 2 0 also comprises a second portion 18, in the 
form of the outer, static part, which is arranged in a 
second position at a greater distance in the radial 
direction than the first portion. The annular member 2 0 
also comprises a portion 22 which lies between the 
10 first and second portions and forms the pressure 
surface for the brake disks, which intermediate portion 
22 extends in the radial direction and connects the 
ring gear 9 and the outer, static part 18. 

The bearing arrangement 21 between the hub 13 and the 
ring gear 9 comprises a row of a number of balls 
arranged along a circular track between races designed 
in the hub 13 and the ring gear 9. Such a bearing 
arrangement is often referred to as a four -point 
bearing owing to the fact that four surfaces are ground 
for contact with the balls. In order to form the 
bearing arrangement, a number of balls are therefore 
mounted in between the ring gear 9 and the hub 13 . In 
other words, there is no conventional ball bearing 
between the parts. Race means that a surface area is 
designed for receiving the balls. This surface area 
usually has a curved or angled shape. 

That the member 20 which comprises the ring gear 9 and 
30 the outer, static part 18 is annular is to be 
understood in a wide sense, and the term annular 
includes various forms of at least essentially circular 
structures which are continuous in the peripheral 
direction. 

35 

The braking device 16 and the hub 13 are arranged on 
different sides of said planet gears 8. To be precise, 
the braking device 16 is arranged on the planet carrier 
11 for direct braking thereof relative to the annular 
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member 20. The hub 13 is in turn connected firmly to 
the planet carrier 11. The planet gears 8 are mounted 
on pivots 24 which project from the disk- shaped cover 
14. That part 25 of the planet carrier 11 which forms 
5 the brake housing is connected to the pivots 24 via 
screw joints 23. According to an alternative 
embodiment, the planet carrier part 24 and the brake 
housing part 25 are formed in one piece. 



10 The invention is not to be regarded as being limited to 
the illustrative embodiments described above, but a 
number of further variants and modifications are 
conceivable within the scope of the patent claims which 
follow. For example, the application may differ, or the 

15 engine of the vehicle may be arranged so as to drive 
the driving axle 4 directly, that is to say without an 
intermediate drive shaft and central gear. 

Figure 1 shows the bearing arrangement in the form of a 
2 0 row of balls which are received in races in the hub and 
the ring gear. Alternatively, it is possible to imagine 
a number of rows of balls, which rows are arranged with 
a mutual spacing in the axial direction. This type of 
bearing arrangement is usually referred to as an 
25 angular contact bearing. According to another 
alternative, other types of bearing arrangements can be 
used, such as roller bearings and then in particular 
conical roller bearings. 
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PATENT CLAIMS 

1. An arrangement for driving a wheel of a vehicle, 
which arrangement comprises a planetary gear 
transmission (6) which in turn comprises a sun gear (7) 

5 connected to a driving axle (4) , a planet carrier (11) , 
on which at least one planet gear (8) is arranged, 
which planet gear is also arranged in engagement with 
the sun gear (7) , and a ring gear (9) arranged around 
and also in engagement with said planet gear, which 

10 arrangement also comprises a braking device (16) and a 
wheel hub (12) , which hub is connected firmly to the 
planet carrier (11) , the braking device being adapted 
to brake the planet carrier relative to a static part 
(18) arranged outside the planet carrier in the radial 

15 direction, characterized in that the ring gear (9) and 
the outer, static part (18) are designed in one piece 
in the form of an annular member (20) . 

2. The arrangement as claimed in claim 1, 

2 0 characterized in that the braking device (16) and the 

hub (12) are arranged on the planet carrier (11) on 
different sides of said planet gear (8) . 

3. The arrangement as claimed in claim 1 or 2, 
25 characterized in that the hub (12) is mounted against 

the annular member (20) . 

4. The arrangement as claimed in claim 3, 
characterized in that the hub (12) is mounted against 

3 0 the annular member (20) outside in the radial direction 

that portion of the annular member which forms the ring 
gear (9) and also against said portion. 

5. The arrangement as claimed in claim 3 or 4, 
35 characterized in that the bearing arrangement (21) 

between the hub (12) and the annular member (2 0) 
comprises at least one row of balls arranged along a 
circular track and also between races designed in the 
hub and the annular member (20). 
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6. The arrangement as claimed in claim 5, 
characterized in that the bearing arrangement between 
the hub (12) and the ring gear (9) comprises two rows 
of balls, which rows are arranged at a mutual spacing 

5 in the axial direction of the driving axle (4) . 

7 . The arrangement as claimed in any one of the 
preceding claims, characterized in that the annular 
member (20) forms a pressure surface for said braking 

10 device (16) . 

8. The arrangement as claimed in any one of the 
preceding claims, characterized in that the outer, 
static part (18) forms a part of a brake housing for 

15 the braking device (16) . 

9 . The arrangement as claimed in any one of the 
preceding claims, characterized in that the annular 
member (20) is connected firmly to an axle case (3) . 

20 

10. The arrangement as claimed in any one of the 
preceding claims, characterized in that the braking 
device (16) comprises at least one first brake disk, 
which is connected to the planet carrier (11) , and at 

25 least one second brake disk, which is connected to the 
static part (18) , and a means (26) for applying a 
pressure for the purpose of pressing the first and 
second brake disks together when braking takes place. 



INTERNATIONAL SEARCH REPORT 



Ititelpitional application No. 

PCT/SE 02/01783 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC7: B60K 17/04, B60T 1/06 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: B60K, F16H 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



EPO-INTERNAL, WPI DATA, PA J 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



US 4317498 A (N.F. JIROUSEK ET AL), 2 March 1982 
(02.03.82) 



US 6090006 A (T. KINGSTON), 18 July 2000 
(18.07.00) 



US 3115204 A (D.S. 
(24.12.63) 



DENCE), 24 December 1963 



1-4,8-10 



5-7 



1-4,8-10 



5-7 



1-10 



| )(| Further documents are listed in the continuation of Box C. | )(| See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"E" earlier application or patent "but published on or alter the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"8c" document member of the same patent family 



Date of the actual completion of the international search 



9 January 2003 



Date of mailing of the international search report 

1 0 -0 1- 2003 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No, + 46 8 666 02 86 



Authorized officer 

Per-01of Warnbo / JA A 

Telephone No. + 46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



Intentional application No. 
PCT/SE 02/01783 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



DE 4010742 CI (CALR HURTH MASCHINEN- UND 

ZAHNRADFABRIK GMBH & CO.), 27 June 1991 (27.06.91) 



US 4646880 A (T.W. LOGAN), 3 March 1987 (03.03.87) 



1-10 



1-10 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



01/12/02 



IntelPational application No. 

PCT/SE 02/01783 



X CllXZlLL UUl^UXXlcIlt 


IT UuJlwaulUIl 




1 aLCi.lL 1 till Lily 


Publication 


cited in search report 


date 




member (s) 


date 


US 4317498 A 


02/03/82 


EP 


0045304 A 


10/02/82 






IT 


1131314 B 


18/06/86 






IT 


8022741 D 


00/00/00 






JP . 


56500686 T 


21/05/81 






WO 


8002821 A 


24/12/80 



US 



6090006 A 18/07/00 



A I 1 

AU 


"7 A A i e\o 

744108 


D 
D 


1 A /f\ O /AO 

14/OZ/UZ 


A 1 1 

AU 


7463598 


A 

A 


lQ/OZ/99 


BR 


9806029 


A 


18/01/00 


/nil 

CN 


1234775 


T 


10/11/99 


EP 


0928253 


A 


14/07/99 


EP 


1258381 


A 


20/11/02 


JP 


2001500823 


T 


23/01/01 


NO 


990830 


A 


22/02/99 


SE 


509788 


C 


08/03/99 


SE 


9702749 


A 


19/01/99 


WO 


9903699 


A 


28/01/99 


AU 


2968899 


A 


*l *1 /I ft /AA 

11/10/99 


BR 


9908765 


A 


07/11/00 


CA 


2323678 


A 


23/09/99 


CN 


1300293 


T 


20/06/01 


EE 


200000540 


A 


15/02/02 


EP 


1062231 


A 


27/12/00 


HU 


0102877 


A 


28/01/02 


IL 


138244 


D 


00/00/00 


JP 


2002506880 


T 


05/03/02 


NO 


20004613 


A 


30/10/00 


PL 


343277 


A 


13/08/01 


SE 


9800865 


D 


00/00/00 


SK 


13442000 


A 


09/04/01 


TR 


200002652 


T 


00/00/00 


WO 


9947548 


A 


23/09/99 



US 3115204 A 24/12/63 NONE 



DE 


4010742 


CI 


27/06/91 


RU 
US 
US 


2010731 C 
5147255 A 
5174419 A 


15/04/94 
15/09/92 
29/12/92 


US 


4646880 


A 


03/03/87 


DE 
IT 
JP 
KR 


3639035 A 
8648697 D 
62132045 A 
9311084 B 


04/06/87 
00/00/00 
15/06/87 
20/11/93 



Form PCT/ISA/210 (patent family annex) (July 1998) 



